Phytoestrogen alpha-zearalanol antagonizes oxidized LDL-induced inhibition of nitric oxide production and stimulation of endothelin-1 release in human umbilical vein endothelial cells.
Oxidative modification of low-density lipoprotein (LDL) leads to formation of the atherogenic molecule oxidized LDL (oxLDL), which is considered to be an important mediator for vascular endothelial dysfunction and atherosclerosis. It is speculated that reduced nitric oxide (NO) release/bioavailability and enhanced release of endothelin-1 (ET-1) may contribute to oxLDL-induced endothelial dysfunction. Estrogen may improve lipid profile and inhibit oxLDL-induced endothelial damage. However, estrogen replacement therapy has been suspended due to uncertainty in benefits versus risk (such as cancer progression) in postmenopausal women. This study was designed to evaluate the effect of a novel phytoestrogen, alpha-zearalanol (alpha-ZAL), on oxLDL-induced effect on NO and ET-1 production in human umbilical vein endothelial cells (HUVEC). HUVEC were incubated with oxLDL (50 microg/mL) for 24 h in the absence or presence of alpha-ZAL (0-1000 nM), 17beta-estradiol (E2, 10 nM), or the E2 receptor antagonist ICI182780 (1 microM). Levels of NO and ET-1 were measured by spectrophotometry and enzymatic immunoassay, respectively. NOS activity was evaluated by conversion of 3H-arginine to 3H-citrulline. Protein and mRNA expression of NOS and ET-1 were measured by Western blot and RT-PCR. Our results indicated that oxLDL significantly reduced NO release and NOS activity, and enhanced ET-1 pro-duction associated with reduced NOS3 (but not NOS2) expression and enhanced ET-1 mRNA expression. All these oxLDL-induced alterations were significantly attenuated or abolished by co-incubation with alpha-ZAL or E2, both through an E2 receptor-dependent mechanism. alpha-ZAL, E2, and ICI182780 had no effect on NO/ET-1 release, NOS activity, or expression of NOS and ET-1. These data suggested that the phytoestrogen alpha-ZAL, like E2, may effectively antagonize oxLDL-induced decrease in NO and increase in ET-1, which may be protective for endothelial function.